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Japanese Published Unexamined (Kokai) Patent Publication No. S58-29744; Publication 
Date: February 22, 1983; Application No. S56-126839; Application Date: August 14, 
1981; Int. CI. 3 : C07C 69/54; Inventor(s): Kozo Takahashi et al.; Applicant: Toyo 
Contact Lens Corporation; Japanese Title: Metakuriroiru Okishi Echiru Akurireeto 
(Methacryloyloxyethyl Acrylate) 

Specification 

1. Title of Invention 
Methacryloyloxyethyl Acrylate 

2. Claim 

Methacryloyloxyethyl acrylate, characterized by a structural formula of 
o o 

i 

3. Detailed Description of the Invention 

This invention pertains to methacryloyloxyethyl acrylate. 

As for the background of the invention, contact lens materials are presented. 

There are two types of contact lenses: hard contact lenses made of non-water 
containing materials; soft contact lenses made of water containing materials which are 
polymers or copolymers that use hydrophilic monomers as the main components. 

As for the soft contact lenses, there are highly water containing soft contact lenses 
for the purpose of a long-term use thereof by increasing the water content of the lens 
materials. 
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In order to satisfy the purpose, highly water containing materials as copolymers 
that use hydrophilic polymers with high water absorbance are used. However, these highly 
water containing materials have low strength. The material strength is improved by 
copolymerizing various hydrophobic monomers as reinforcing agents with hydrophilic 
monomers that maintain the high water content. 

However, since the hydrophobic monomers used as reinforcing agents have 
different polymer groups from those of hydrophilic monomers, the copolymerization is 
insufficient. This insufficient copolymerization affects the transparency of the materials. It 
prevents the emergence of contact lens materials at a satisfactory level, whose optical 
character is highly regarded. 

Accordingly, if cross-linking agents that bond polymer group acryloyl groups 
contained by dimethyl acryl amide that is used as a main component for maintaining the 
high water content and polymer group methacryloyl groups contained by alkyl 
methacrylate that is regularly used as a reinforcing agent are used, the copolymerization of 
dimethyl acryl amide is improved. The transparency of the copolymers is also sufficiently 
maintained. The invention is finally developed with these advantages. 

Methacryloyloxyethyl acrylate as indicated by a structural formula of 

o o 

ii e 

i 

is used as a new compound of the invention. 

Methacryloyloxyethyl acrylate is produced by reacting 2-hydroxyethyl acrylate to 
chloride methacrylate: 
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Production process 
(1) Reaction process 

2'-hydroxyethylacrylate and a deoxidizer are supplied in a solvent at an amount 
about 10 times larger than that of chloride methacrylate to be mixed later. 

The deoxidizer is used for discharging hydrochloric acid outside the reaction 
system, which is generated during the reaction and precipitating the discharged 
hydrochloric acid. For example, triethyl amine from class 3 rd amines, pyridine and dimethyl 
aniline are given as deoxidizers. 

As for solvents, 2-hydroxyethyl acrylate, chloride methacrylate and a deoxidizer 
are soluble. Also, solvents that do not generate any chemical reaction are used and 
selected from acetone, ether and benzene. 

Chloride methacrylate is dripped in the solution. 

At the time, 2-hydroxyethyl acrylate, chloride methacrylate and the deoxidizer use 
equivalent molecules and react to each other at equivalent molecules. 

The dripping of chloride methacrylate is preferably performed while the reaction 
temperature is maintained at 10°C or lower because a secondary reaction occurs if the 
temperature increases to 10°C or higher. While chloride methacrylate is agitated and 
cooled, it slowly drips. 
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Since chloride methacrylate easily decomposes by water content, it is preferably 
dripped using a desiccant such as calcium chloride so that it is not brought into contact 
with water content. 

After the dripping process has been completed, the chemical reaction is sufficiently 
generated while chloride methacrylate is continuously agitated for a sufficient period. 

(2) Treatment process 

Next, the reacted mixture is filtered. A precipitate (a crystallized substance) 
generated from the deoxidizer and hydrochloric acid is then separated by the filtering 
means. 

The reaction solution is purified by a rinsing means. 

Adding n-hexane at an amount equivalent to that of a filtering solution, which is a 
solvent insoluble to the filtering solution, an organic layer is repeatedly rinsed for 3 to 5 
times using a separating funnel 

At the time, because the solution is acidic, the rising is performed applying an 
alkaline solution such as a sodium carbonate solution so as to remove acid. After this 
operation, a rinsing is sufficiently performed again with water. 

After the rinsing, applying anhydrous sulfate, water at a small amount, which is 
contained in the reaction solution, is removed. The substance is set aside for a sufficient 
period. After that, anhydrous sulfate is removed by a filtering means. Using an evaporator, 
n-hexane is removed by a distilling means. After the substance has been concentrated, it is 
distilled. 
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As methacryloyloxyethyl acrylate of the invention contains the acryloyl group and 
the methacryloyl group on both ends of the molecules and as each group has a double 
bonding, the groups can be copolymerized with other types of unsaturated hydrocarbon. 

Accordingly, the compound of the invention is a cross-linking agent suitable for 
improving the copolymerization between the acryloyl group containing monomer and the 
methacryloyl group containing monomer. The compound has a high usable value and can 
be used for the production of soft contact lens materials and polymers other than those. 

An embodiment of methacryloyloxyethyl acrylate and the bio-chemical property 
are described hereinbelow. 

Embodiment 

The following components at the following amounts are supplied in a 2 1 three- 
neck flask with a circular bottom: 2-hydroxyethyl acrylate at 58 g; triethyl amine at 51 g; 
acetone at 500 ml. 

A Dimroth condenser with a calcium chloride tube attached and a thermometer are 
attached to the three-neck flask with the circular bottom. A dropping funnel with chloride 
methacrylate at 54 g supplied is then attached. While the mixture is agitated with a 
magnetic stirrer, the flask is cooled with cooling water. While the solution temperature is 
maintained at 10°C or lower, chloride methacrylate is slowly dripped. It takes about 30 
minutes for the dripping process. After the dripping process has been completed, the 
mixture is continuously agitated for about 30 minutes. 

The reaction mixture is then filtered using a Kiriyama funnel by a suctioning means 
to separate triethyl amine hydrochloride (a crystal substance). Adding n-hexane at an 
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equivalent amount to the filtered solution and using a separating funnel, an organic layer is 
rinsed with water at an equivalent amount three times and further rinsed with a 2% sodium 
carbonate. The organic layer is then rinsed with water. 

Adding sodium anhydrous sulfate, the mixture is sufficiently agitated. After this, 
the mixture is set aside inside a refrigerator for one night. 

Sodium anhydrous sulfate is removed by a suction-filtering means. After the 
mixture has been condensed using an evaporator, it is distilled. The distilled substance is 
obtained in the form of a colorless transparent liquid. 

As a result of applying a gas chromatograph analysis, the liquid is an almost crystal 
with a 99.7% purity. 

Element analysis value 

Actual measuring value 58.3% 6.7% 35.0% 

Logic value 58.7% 6.5% 34.8% 

Boiling point: 56°C (under 0. 15 mmHg) 
Refractive index: 1.4534 nD20 

Color and apparent conditions: slightly viscous colorless transparent liquid 
Characteristics of the infrared analysis value: 

3200 cm" 1 to 3400 cm* 1 : it is evident that the absorption of the hydroxide group 
seen in 2-hydroxyethyl acrylate as a raw material has ended and that the reaction has 
progressed. 
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Around 1720 cm -1 and around 1160 cm" 1 : an absorption by acrylate and 
methacrylate (it is not judgeable if each component is applicable to which value). 
Around 1640 cm" 1 : An absorption by a double bonding. 
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